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Hypertension is a major public health problem throughout the world as well as a leading cause of cardiovascular disease, which contributes to premature mortality. The prevalence of hypertension in adults is approximately 25% and is substantially increasing.
Pathophysiological and epidemiological studies have indicated that childhood blood pressure (BP) is closely associated with BP in later life.
Ironically, atherosclerosis beginning in youth was observed in the Korean War in which 77% of young United States soldiers killed in action had advanced atherosclerosis 1) . In the Pathobiological Determinants of Atherosclerosis in Youth (PDAY) study, atherosclerosis was shown to be related to risk factors for heart disease in autopsied young subjects and was described as a pediatric problem, suggesting that controlling those risk factors in youth will prevent atherosclerosis and thereby prevent coronary heart disease later 2) . Data from another autopsy study, the Bogalusa Heart Study, showed that as the number of cardiovascular risk factors increases, the severity of asymptomatic coronary and aortic atherosclerosis increases in young people 3) . The national data from the Korean Centers of Disease Control in 2006 suggest that obesity prevalence in Korea is approximately 17.9% in 10-to 14-year-old male adolescents 4) , surprisingly higher than that of the United States in the same period. Secular trends in obesity have been documented among American children, but the increases have decelerated since 1999 5) . However, there have been few reports that describe the precise prevalence of obesity and related hypertension in Korea.
Obesity can raise BP by altering cardiac output, cardiac systolic and diastolic function, and renal-pressure natriuresis 6) . Moreover, obesity is associated with high arterial pressure through sympathetic nervous system and renin-angiotensin-aldosterone system activation as well as endothelial and renal dysfunction 7) . In the current issue of this journal, Kim et al. 8) provide us with various data regarding obesity-related indices as well as its hemodynamic determinants in 565 adolescents. They report that body mass index (BMI) had an independent positive correlation with systolic and diastolic BP because of its effects on stroke volume, cardiac output, and total arterial compliance, which are hemodynamic determinants of BP. In this report, they have performed laborious tasks to estimate these hemodynamic determinants and obesity-related indices as well as biochemical parameters in fasting blood samples. Children with abdominal obesity were defined as those at or above the 90th percentile of waist circumference (WC) for their specific age and gender. The weight-to-height ratio (WHR) was also proposed as a measure of abdominal adiposity in this study. However, this study did not report what percentage of obese adolescents had hypertension in this school-based cross-sectional study.
Obesity-related indices (BMI, WHR, and percent body fat) pre viously reported in a study of Chinese adolescents showed that BP increased from 2005 to 2010, which is consistent with the hypothesis that the increase in BP was partly attributable to an increase in BMI 9) . Hu et al. 10) showed that increased BMI, WC, and WHR were directly associated with high BP in 1,145 Chinese children and adolescents aged 7-17 years, and the prevalence was higher when increased BMI was combined with WC.
In another large-scale school-based study of over 78,000 children and adoles cents in China, BMI and WC were positively correlated with systolic and diastolic BP. Furthermore, WC was considered a more sensitive indicator than BMI, which indicates that central obesity has a much stronger association with risk of hypertension than general obesity (general body fatness) 11) . They reported that 22.6% of children were overweight or obese as defined by BMI (19.2% as defined by WC). In that study, BMI was the factor most strongly associated with hy pertension, but in another study in 2012, neither mean nor high BP levels increased during a period in which the prevalence of obesity increased almost 3-fold 12) . These contradictory results lead us to believe that there are many influencing factors associated with hypertension or high BP.
Diastolic BP measured by an automatic oscillometric method is not determined by the absence of sound as with a mercury sphygmomanometer. In many previous studies, diastolic pressure was measured on the fourth Korotkoff sound, but the true intra-arterial diastolic pressure seems to be between the fourth and fifth sounds. Moreover, the exact measurement of BP in children is not easy because of "white coat" hypertension, inadequate cuff size, and the difficulty of multiple measurements in a quiet environment. In this situation, 24-hour ambulatory BP monitoring may help to confirm hypertension.
Hypertension is defined as systolic or diastolic BP ≥95th percentile for a child's gender, age, and height on at least 3 occasions. BP should be measured beginning at 3 years of age during health maintenance visits. Clinicians must recognize those with BP in the upper range of the distribution according to gender, age, and height, so that adequate management can be provided.
Hypertension, one of the major risk factors for cardiovascular disease, is established early in life. With data from diverse populations in their meta-analysis, Chen and Wang 13) revealed strong evidence for BP tracking from childhood into adulthood; that is, childhood BP is associated with BP in later life, and early intervention is important. To understand the ability of BP tracking to predict future hypertension, knowledge of the prevalence of hypertension in the population is critical 14) . Prediction of adult hypertension requires a multifactorial approach that takes into account known childhood physical and environmental risk factors, family history of hypertension, and novel genetic variants 15) . In the study of Kim et al. 8) , it would have been better to include these environmental risk factors, including dietary factors or breastfeeding, family history of hypertension, and preterm birth. Additionally, future studies are needed that can track children and adolescents with high BP into adulthood in our country to evaluate whether early intervention to lower BP can decrease cardiovascular complications.
In a recent long-term follow-up study in Japan, a steeper increase in BMI during primary school led to an increase in BP in adolescence even if baseline BMI was low 16) . Risk factors measured at younger ages were better predictors than risk factors measured concurrently with atherosclerosis assessment 17) . Furthermore, the risk factors measured in childhood were associated with carotid intima-media thickness or coronary calcification measured up to 15 years later. There is evidence that a lifetime low-risk-factor profile dramatically lowers coronary heart disease incidence 2) . Thus, controlling the cardiovascular risk factors (plasma cholesterol and lipoproteins, smoking, hypertension, and obesity) in early life may be helpful to decrease adult cardiovascular disease. Furthermore, atherosclerosis begins in childhood with fatty streaks, which progress to fibrous plaques in adulthood. Pediatricians should support control and prevention of risk factors in children via lifestyle modification 18) . This school-based cross-sectional study aimed to prevent adult hypertension by early detection and management of obesity, which is a major risk factor for hypertension in prehypertensive adolescents. A longitudinal study design would be apt for tracking these high-risk adolescents, which will require greater awareness of this issue as well as financial support.
